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A NON-NOBLE FRONT METALLIZATION PROCESS 

SPECTROLAB, INC. 

Alexander Garcia III 


Objectives 


• Optimization, Evaluation and Demonstration of A 
Novel Metallization System 

i 


t 



%• 


| 


i 


i 


• Mo/Sn/TiH System 


• ITO Conductive AR Systems 


Approach 

a Screen Printing 
• Air Firing 
a Reducing Atmosphere 
a Conductive AR Coating (ITO) 
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PROCESS DEVELOPMENT 


Front Metallization Pattern 
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Mo-Sn vs Ag 


Cell 

Vol 

I SC 

1500 

Pmax 

FF 

E 

1728R-90 (Mo/Sn) 

.601 
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.596 

.229 

.75 

10.5X 

1728M-72 (Ag) 

.601 

.680 

.600 

.302 
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Typical Mo-Sn Cell 
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PROCESS DEVELOPMENT 
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PROCESS DEVELOPMENT 


Problems With Hydrogen Reduction 

• Poor Adhesion 

• Frit Does Not Appreciably Work 

• Si -P onder Bond a Problem 

• Soldering a Problem 

Paste Additives Investigated 

• Indium 

• Lead 

• Cadmium 

• Antimony 

• Zinc 

New Pastes Investigated 

• HoOj Paste 

• Borane-Pyridine 

• Ag Neodecanate 

• Ag Res i nate 

• In Res i nate 
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PROCESS DEVELOPMENT 

Two-Step Process 

1) Point Mo/Sn 

2) Pre-Fire 

3) Print Ag Paste 

4) Fire Silver 

5) Fire Ho/Sn 

• Mo/Sn must be printed first 

Results 

• Various Additives Unsuccessful on Improving Adhesive 

• SEM Results Show Tin Does Not Met System at Low Temperature 

• Two-Step 'Rocess Most Successful 

Conclusions 

• Mo/Sn Has Adequate Conductivity for Screen Printing 

• Shunting is Never a Problem 

• SOLDERABILITY A MAJOR PROBLEM 

• More Work Needed on Wetting Phenomena 

• Cellulosic Vehicle Best 

• Tmo-Step Process Most Successful 
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